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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element enabled to realize an illumination of two colors with improved 
illumination efficiency. 

SOLUTION: The organic electroluminescent element comprises a 
substrate, and an anode, a hole carrier layer, a plurality of luminous 
layers, an electron carrier layer, and a cathode which are formed on the 
substrate successively. A charge carrier buffer layer, enabled to control 
the generation ratio of exciton at the area of both luminous layers by 
controlling the film thickness, is formed between the luminous layers. By 
introducing the charge carrier buffer layer between the luminous layers, 
the exciton is formed directly at the separated area which is not the 
interfacial area between the hole carrier layer and the luminous layer. 
Thus, the lowering of luminous efficiency caused by the formation of 
exciplex at the interfacial surface is prevented in advance, and color 
tuning can be easily carried out by controlling the illuminating ratio at the 
area illuminating with two colors by controlling the thickness of the 
charge transfer buffer layer. 
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#i^*fc^®^Ei^o*^ hrtfmwz^tez k% 20 
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[M^SMffflfttft^] 
[0 00 1] 

m<o, ¥f^*&w&t>iz£.-ox%tti-f bhtc-mffimm 

y ~7 T Jl (charge transport buffer layer) " Sr^lftJl 

tE&tBsm^fgft?^ \z ffi-r 5 „ 

[0 0 0 2] 

[0003] mmm*&?tm*te&*#um 1 wntigsr 

[0 0 0 4] -r^t>h. l±C7y-Kl 2^ 

/&£*lT:i3'9, riQ7/-Kl 2±C*-;U|i3Il 
3 . 3§?tg 1 4 , m^-tfuiUS 1 5 RXJ-io V — K 1 6 ^NS 

[0 0 0 5] r©±5<t«iftSr'fi-*-5*r«l«-?-3B3t* ; f- 

[0 00 6] MIET y — Kl 2i*y- K 1 6 t 
mffi^rffliD-rtLtf, T / — K 1 2 A»P>8EA&;ft-fc*— 
«7^-/U«5iHJl i 3 £&T3S7fcJf 1 4 lz&W)-tZ> 0 - 

*\ y— k i 6 i 5 ^sr^Tt 

^14{caA^tt, *:-/U«5iHS 1 3 k&ltm 1 4 (S 

fcttw^naiJi i 5 g^Mii^i^rtt^^t 

(DftffiX'*T])Timi&&VX. ^y-^j h>-(excito 
mizmt itttct "9 3§7fcJi 1 4 co^Tttt^^n^ 

•rs r k ic£^xwmmf$.-rz> 0 
[0007] M§zm®mm\z£-?xftm-tz>mmm*?& 

t/tm^d. WM&lffi (charge balance) $rl*l_h$*T^7t 
(*7i«®^«i^lii)ito#ffiT-^-y U TWH:^ffl«/55 

(exciplex)^(C J; o-C^7ta*^{ST-r5fc(1-T*^ 
<, (white luminescence)*^ <t 0 t£~&$%.yt{Z. 

[0 0 0 8] *S^fF3?5, 2 8 3, 1 3 2^14 f 

iI5rt'^.v/(p- h !);u)7 5 y y i , i -->y o 

— *~0->'-e»j*U &KM<Dj&i3Lttnk UT«3fctr— ^ 
^4 6 0-4 8 0nmc7)^7t(b'&!fe^Uffl Loo, 
TtJlcD/?^^ 1 0 0/iV>L3 0 0 AcQ<jSI!f*9T-pffii-r-5 

[0 0 0 9] i<0**«^-3B3t*^-T?l4#fe 



3 




(3) 



[0 0 10] 
[0011] 

;-h\ *-;uffimm. m&mn&ytfs, m^mm& 
xfty—F&jM-rzGmnttftXttis^x. mm 

mf&£tixt£zzt&&mt-tz>Gmmirmft.m7-&m 20 
[0012] 

&c<o&ytm(Dffl\c y mm<Dfflm^£-?xmm?/tmmm<D 

ttl^3'7rew*${ii 0/i^L3 0 oAt-fcSrt 

[0 0 13] *^Wro*«Sm^3t5ff^(^*5V^T, HUfS 
*-A'tfc%flK IB3fc/l&tm^i£/l*«C>loW_Lte* 

[0 0 14] 1) 4-(-»ry /^U-^)-2-tert-^'f : - 
6 -(1,1.7,7-T 1 h7^f^v^^n y J?/!'- 9 
-4H-t°7^(4 - (dicyanomethylene) - 2 -t-butyl- 6 - 
(1,1,7. 7-tetramethylj ulolidyl- 9 -enyl) - 4 H-pyran : D 40 
CJTB), 

[0015] 

Utl] 




DCJTB 

[0 0 16] 2) /U^'U>-(Rubrene), 
[001 7 ] 
Mb 2] 




Rubrenc 



[0 0 18] 3) DCM. 

[0019] 

lit 3] 




DCM 

[0 0 2 0] 4) DCM 2 
[0 0 2 1] 
[ft 4] 
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[0 0 2 2] 5) -<y UV(Perylene). 
[0 0 2 3] 
[ft 5] 
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[0 0 2 4] 6) ]) K^(Quinacridone) , 

[0 0 2 5] 

lite] 




[0 0 2 6] 7) ^ y >-6 (Coumarin6) 
[0 0 2 7] 
Ut 7] 




C 2 H 5 



[0 0 2 8] K-^JCD^lf^ *~/Mti£/f , ^^jf 
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[0029] ^xno^rm-rxafcaK^tt^ mis 

[0 0 3 0] KWmtaS^y 7 r 

lc:j3tt 5 ^ ^ * >r ^ u jy * * <Dl&&\z:ft o myt$)m<D& 
TSr*«S^KJhb5 5o JlMB«Wlii£'< y 7 r ■ 

[0 0 3 1 ] H2i4*«Hoa*t^- **fi«fc«5# 
[0032] r*L«:#flHi-*Lrf#«l«^»**^ri, s 

821 ±tCT /-K2 2 t 2 3 4: j&sjiUfcSI 

rtOTjx— /Kftig«2 3 o±«5(cm 1 «3t» 
24il2^i24 \ tfiai2 5»ff*y-K 

«rfE*i»*»2 4tlB2«3t«2 4 , i:^ia]«c:«i, r 

2 7^4t5. roBS, l»^5/7ri2 7il 

^12 4M2 4 'fc:ai*f3 fc<ai£»W<£«Kiart 
"CS!»L5 5o ^tt, lfi^^77i27ll * 
— /HftaiJi 2 3 . 38ftJ| 2 4,2 4 ' *fc 
2 5«rJKj*i-*** h 5 *jftrn*»loSr*attffl 

v\ rttte, t«fiS/^7 rl 2 7 i J8*f 2 4 , 2 

4'^rwsa^ Sfc»«»*s^y7ri2 7 

t /l>ffi&m 2 3 SfcfiK^tt^B 25t <Z>|t(|tf>IHn 

[0033] mjiEm^^^ -777127 nw^fcis c 

4 ^igffil:(il 1 3§5fcJi*;* h*t»j: 5 **JS l « 

9t 2 &atm2 4- ktovrnmcfii 2 

hTOJ:^^^2SM^>777i^» 

0 3i^Ll0 0Atfc5r«!:^$b(:S*U>o tU 
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<ftV\, 

[0 0 3 4] EI 3 LV^*J60iJtC^SW 

[0 0 3 5] B3fc:J;*ui, *»W<0*«*^-«#*^ 

ft, * — yUtt^S 3 3b try — K3 2 t<DWZfc— >\> 
;uftA§3 3 aSr?F^-ftLfJ , 2 <fc/ft— 

^CH 3 



[0 0 3 6] rcD«t 5 T 

fEHf3g5£<D4 , 4 ', 4" - h y *(N-3-*^/u:7:n=/U-N 

-7s^-r s y )- h y 7x^7>;y(4 , 4 \ 4 " -t 

ris(N- 3 -methylphenyl-N-phenyl-amino) -triphenylami 
ne : m-MTDA TA) . 
[0 0 3 7] 




[0 0 3 8] TISSig^(^CuPc(Phthalociane 
Copper) fc£**iJflH- 
[0 0 3 9] 

[ft 9] 30 




[0 0 4 0] ^-/VffiAiOf Sll 1 0 0 2 0 0 

X^^ — iyi^m (charge balance) J^WiX, 2 0 0 0 A£r 

V\ 50 



[0 0 4 1] H 3 S:#H8i-ixtf, *»W*>— *JI| 

0M£«S#»«^»***-H\ ffi^-ttiill^3 Sbir^V 
— K3 6 t^Pfltca^jiAS3 5a^Jf)HMt5I 

y ^A(LiF)3r/B^T, ^(D^J?^5 7i^b2 0AI: 

wftfetf, /M^it^aitfc^ *&-ftan»#trr 

^L^^^mS^fcD. 2 0 A«rjH*.*fcLiF*S|ft 
»«ft<ot»m*tf**tft< ftafcabJcH* b< ftv\ 
[0 0 4 2] ffira&LfciSfcW 

&m/Ts — v<Dm\cmm\*xt>£\f\ a#o«t5fti(B 

fc5#»*ft<. HP*iSi*«53pJ^s*>So 

[0043] *^p^(D^m^7t^^^*5v^r, mm 

v\> ttT, 7y-KtSffl»JtiLttt, SW-ces* 
tt^«JxfcITO, SnOz, ZnOftif§M£fflU *Ogtffl4 5 
0 0ftV>L2 0 0 0 AO®I1T*^S 0 -t Its *V— K 
»*fflA*i:LTtt, Li, Mg, Al, Al-Li, Ca, Mg-In, 
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Mg-Agftif4JBv\ ^(DWimns 0 Oftl^LS OOOA 
[0 0 4 4] >Mii£JS£^/*Sc1-£ *~/Mti£ 

lene- 1 -yl) -N ,N' -diphenyl-benzidine:NPB) /£ if&ffll > 10 



[0 0 4 5] 

[ftio] 
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[0 0 4 6] 5*^— ^ftjyiKitt* /HiSS 

tt, liuiiiLT'cJ; 9^1M^4-(v ? vry ^u>-)-2 
-tert-T/^vW 6-(l,l ( 7,7-rh7^ n y 

vvU- 9 =• )V) - 4 H- t°7 ^ ( 4 - (dicyanomethylene) - 30 
2 -t-butyl- 6 - ( 1 , 1 , 7 , 7 -tetramethyljulolidyl- 9 
-enyl) - 4 H-pyran : DCJTB) , ^ V ^ 6 (Coumarin 6 ) , 
7V^U>-(Rubrene), DCM, DCM 2 . ^ y U (Perylen 
e), y K^(Quinacridone)&ct*£ffl^T. ^(O^ 

[0 0 4 7] * tt> a^M^JItr^jA^SST-MiStt *o 
^«<h h y * (8 y / h)- 

T/U^ A(tris(8 -quinolinolate) -alumin ium: Al 
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[0 0 4 8] 1 ) Alqa 
[0 0 4 9] 

Mb i 1 1 




[0 0 5 0] 2 ) Almqs 
[0 0 5 1] 

[fb i 2 ] 




[0 0 5 2] *&9i<Dif&ttytmt± J £<Dg-&&5 O&V^ 
b 5 0 0 At'feoT, r©»«r»«i-*4Mttt«»^i: 
LTtt, »i:|iJIRSftft^#, TfE«i£^£^nr£4 , 

4 "-If* (2 , 2-^:7;n^A'fcf^A'- 1 _^/L.)-p-^ — ^ 

U>-(4 , 4 "-bis (2 , 2 -diphenylvinyl- 1 -yl)-p-t 
erphenyleneiDPVTP), DPVBi. Spiro-DPVBi&iftfSfc£> 0 

[0 0 5 3] 

[ftl3] 
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dpvtp 

4,4"-bis(2^2>diphenyl vinyl> 1 -yl)-p-terphtny lenc 



[0 0 5 4] 



lit 14] 




s-DPVBi 



[0055] fit, mytm^h, mm*-/i»$$immR 
Tjm^m&mhmm^ smbdpvtpoj;?*** hj&at 

[0 0 5 6] 

*»Wd s TiaHl(S«^o*IBSSix5 tot-lift 

[0 0 5 7] (HJ60iJ 1 ) # ^ ^S^-btC 1 8 0 0 A<D 
J¥ * telTMtSSrJKfifc LfcfiL ^OJt^Cm-MTDATA£rjt 
Lt^-;^A1^6 0 0AolSl:ii5*Lfc 0 
#C^T\ «rf5^-^a7Ji±^NPBSr*gg|K*UTl 0 

[0 0 5 8] Ztlfrb. «rfB*— /HiaiWJi^NPBiDCJ 
TBSrWI^JJESJK»LTl 0 OA©JBH83tiSr«*L 
fc e ro>B£. NPB(^^*(±9 9 . 511%, DCJTBtf^fite: 
0. 5fC*%T-fcofc 0 

[0 0 5 9] #C^T% WI5^1*3tJBO±ffl^NPBS:X 
U30 A*>««rtta*'< 7 r S «r»A LfcflL 

10 0A^2H*1HMUc o **ia»e>, mjlB^2 



50 



^3fe^c7)±^tCAlq3 tt 5 0 0 A^l^iS 

[0 0 6 0] Huiam^^BOJigptcLiFSr 
SSIf Lt l 0 A<7UiFm^&Aji£tf^Lfcm, r 
^>LiF«^ffiA»<0±ffl^AlSrKSSR*bT 1 0 0 0 A 

[0 0 6 1 ] m-MTDATA ( 6 0nm)/NPB(l 0nm)/NPB+0. 5 
%DCJTB ( 1 0 nm) /NPB ( 3 nm) /DPVTP (10 ran) /Alqa ( 5 0 n 
m)/LiF(lnm)/Al 

4 0, 5 0 0 A^^b^Htfcr i:Sri»V^T*i. 

mmrni t n i:*ft"CTH»at*t8 

[0 0 6 2] m-MTDATA ( 6 0nm)/NPB(l Onm)/NPB+0 . 5 
%DC JTB ( 1 0 run) /NPB ( 4 nm) / DPVTP ( 1 0 nm) /Alqa ( 5 0 n 
m)/LiF(lnm)/Al 

m-MTDATA (6 Onm)/NPB(l Onm)/NPB+0 . 5%DCJTB(1 On 
m) /NPB ( 5 nm) / DPVTP (1 0 nm) /Alqa ( 5 0 nm) /LiF ( 1 nm) 
/Al 

m-MTDATA (6 Onm)/NPB(l Onm)/NPB+0 . 5%DCJTB(1 On 
m) /NPB ( 1 0 nm) /DPVTP ( 1 0 nm) /Alqa ( 5 0 nm) /LiF ( 1 n 
m)/Al 
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mmmnm i-4^£o xmm $ titzmmm^&ytm* 
? in 1 mytm (Ddcmx^ ^ n — u > v?^^^ 

#U ^ l 9^m2^^0DPVTPT**^7t^«-^b 

[0 0 6 3] OMgm) #7*S«±K: 1 8 0 0 A<om 
I*lt*-;uaAiJ:6 0 0 Ai^dSf ^Lfc 0 

[0 0 6 4] &1>T% ttlB*— •/ma6«0±»jCNPBfcD 

cjPBts:i^«F(cif^aK»uT 1 0 oAcDmi^ytmzM 

^L/c 0 r co[^, NPBc£>^Ste 9 9 . 5 KS%X\ DCJTBO 

[0 0 6 5] #C^T% «rflBJBl»**(0±SR^DPVTPSr 
IMf ttl 0 0Ac0l2^I«tt o 

S9IB»*JI-bfcAlq3*Hffi||#Ur 5 0 0 A<£>S^ 

[0 0 6 6] (IWBm^-lliiS&JiOJtSB^LlFt: 
XMfLTl 0 A©LiF««*«j*Lfc8L r<7)LiFm 
S±KAlS:Jtffl||K»UT 1 0 0 0 Ao»*-CAl««Sr» 

[0 0 6 7] ffilBUftffll 1 - 4 Rtttfcttfclfc J: o T®J3£ 

[0 0 6 8] 0 4S:#fi8-mtf, «W«fciS^y7T»<0 

»S*«3 0A^b 1 0 0Afc:aEfls-t-5«if, 
<^ 1 > 



o % ^2^^tg(cJ:5*feM«^b 0 «~^^^^<^o 
[0 0 6 9] -^^S®, ««p»3»^2/7rJi«:»*Sii 

2 «ftJI «fc 5 Wfem^O * fit ^ £ h iff* £ 2>> 

[0 0 7 0] £fc s H4<Dfe,ffia«H4Sr«ftUfc»*, 
10 *WlftaM y77l<ofS*3 0Aoi^ (311600 1 ) 

fc. 

[0071] m5Rx$m6fc&**&w<DmMmi-4 
[0072] m 5 sr#HRi-*ttf , ««Effi«^JiJP"r s n 

20 tl:J;oTl»$»Wl:iSJDt5 r 13 6 

»3ta*tt6-7cd/A-C*>!9, t»*S^y7 7l©» 
$^ 3 0, 4 0&t> + 5 0 A^if^P t, m*<0 

^^3-4cd/A"efc-5 0 
[0 0 7 3] «TfB*ll6«i-4aWtt:tt«^J:o 

^JLTTIE^l fc^-To 
[0 0 7 4] 
[Si] 





NPB^fi:^ 

(A) 


(cd/A) 


fcd/nft 




&m 

Oc. y) 




30 


6. 7(@10mA/cm 2 ) 
5.2(810 OnA/cm 2 ) 


2 1, 740 
(at 1 3. 8V) 


2. 9 4 


(0. 3 4, 
0. 3 5) 


3BK3W2 


40 


5. O^lOmVan 2 ) 
5. OCeiOOnA/an 2 ) 




2. 6 7 


(0. 3 5, 
0. 3 2) 


^&@*ij3 


50 


5. 5(@1 OnA/an 2 ) 
4. eCeiOOnA/cm 2 ) 




2. 7 0 


(0. 2 7, 
0. 3 1) 




100 


4. 2(@10m*/an 2 ) 
3. 7(@100nA/an 2 ) 




2. 3 9 


(0. 21, 
0. 2 4) 




0 


7. S^lOnA/m 2 ) 
6. SOlOOnA/cm 2 ) 




2. 8 2 


(0.4 8, 
0. 4 4) 



[0075] me* 1 «r#ra-r*L»i, ffirKSgffifti 1 - 4 «**s^rt*<c^»t-e* < ^3tws^^. ^spfi^a^s 
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[0076] mmm s > is? isooao 

/¥£(IT0v'- hjgJjCl 0 Q/D)T*ITOm®^?fMbfc 

6 0 0 A<Dm£X*mf&^tc 0 &V>T\ Btjf5*-/W£AJi 
^±g|$(CNPB£||^5gLT 1 0 0AO^-/U^i^ 

[0 0 7 7] &^T% S5IS^~/U«3^0_ba5^NPB^D 
CJTBi:S:ra«r^JISSK#UT 1 OOA^lMi^ 
J&Lfco r<OKU NPBCO^ »H: 9 9 . 5 DCJTBco^ 
StaO. 5fi%T'fcof: 0 10 

[0078] mmmim^tm(D±wzwB^M 
- (o««f«iaix^ ^ ^ r a<o±fis^ s -DPVBiSr jtsas* l 

T3 0 0A©JB2»*»4r»*Ufc. *Jxd»6, mlfB^g 
2 «*S<7>±»^Alq3 Sr Jf LT 2 0 0 A©»i 

[0 0 7 9] !IWa*-?*fcaSJi«)±»KLiF*r 
XMtttl OAOLJWt^SETJISr^bfc*, r 
^LlF«-?aEAJi<0±»fcAlSrJfffi3lK»UT 1 0 0 0 A 

-r 5 #ai««8ft*^ feus u fc. 

[0 0 8 0] m-MTDATA ( 6 Onm)/NPB(l Onm)/NPB+0 . 5 
%DCJTB(1 0nm)/NPB(2nm)/ s-DPVBi ( 3 0 nm) /Alqa ( 2 
Onm)/LiF(lnm)/Al 

(mmme-7) u?Bmffi$m&m 3 0, 40 

AKibfcrkfeifcv^-cw:, 7 1 n— <c*«fe-eTiB 

[0 0 8 1] m-MTDATA ( 6 Onm)/NPB(l Onm)/NPB+0 . 5 
%DCJTB ( 1 0 nm) /NPB ( 3 nm) / s-DPVBi ( 3 0 nm) /Alqs ( 2 
Onm)/LiF(lnm)/Al 30 
m-MTDATA (6 Onm)/NPB(l Onm)/NPB+0 . 5%DCJTB(1 On 
m) /NPB ( 4 nm) / s-DPVBi ( 3 0 nm) /Alqa ( 2 0 nm) /LiF ( 1 
nm)/Al 

(^^J8-10) IT0ttffi<DJ5££8 0 0 A0>— hjg 
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fit3 0Q/n)KUfcwfcSr»V^Ttt, UttM 5 t BJ— ft 
[0 0 8 2] miBHttM 5-10 -c*»3ixfc**Wt*' 
fc. BUzXtifX. »2«3t«^s-DPVBiSr«fflLfc» 

[0083] in 8 5 - 7 ot««f?83t*^i: 
bb u * lthi 9 (iHJ6«i 8-10 ^aim^**^ 

[0 0 8 4] H8&V0 9Sr#B8i-iX«s «ffi«li2l'<s> 
7r*coff$dS2 0 A/$><b4 0 AJc*<b+5«^ ^1 

^2^7t^^J:^#fe^(Dt: 0 - 

[0 0 8 5] mi OXtfHl ltt*»W©|tlS«5-l 

[0 0 8 6] Ell Otdiixtf. ««Efl5S(^ii*n^<toT 

[0 0 8 7] ill Sr#figf «ffif(Sia£'* y77l 
o»$*s#/r 2 0, 3 o&t>*4 0 A[zmM1rZ) tm^<v 

1 0 Q/Dcopti d 3 0 a/n<Dm<D%)m&£ b^miw-t 
[0088] — *\ m^w&ms-x oizx^xmmz 
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10. 2®10mVan 2 ) 
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0.24) 


Ig&S^l l 


30 


30 
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[0090] mmmi n *7^**±ti sooa 

OJ?S(ITOV- hSiTLl 0 Q/D)^ITO«ffi£:^j*L;fc 

*0±Sf|5^CuPcS:JEffiSR»bT^— /uaA«S:2 0 20 

(B^HPB*HfflJME3»UT4 0 0 A<D*— /i*K£Ji*»rit 

[0 0 9 1] miB*— /Hfcil6JIO±«B^NPB 

fcDCJTBi:«rn«HcHgSJ||E#UT 1 0 0 AolgllgftJi 
Sr^/jScLfdo NPBco^fite 9 9 . 5 DCJTB 

[0 0 9 2] ftV>T\ BUfE^1^7t)iO±g{5{CNPB4rX 
IT20 A(Otm3/< y7rl Ufc*. 
r <£>ffltfif*&2|^ 5/ ^ 7 ■<0±ffil-s-DFVBiSrHffi*S« L 30 
T3 0 0Ao»2?8*ISrMtfco **La>fc. AWE* 
2 * jtJlO JigflSKAlqa Srft^SI* LT2 0 0 A(^i^ 

[0093] &^T\ wmm^W&m<D±MKhtf*M 
^ifttl 0 AOLiF®^&AS£^j£L*:@L COL 
iF«-:Fi£AJi<D±ffl^AlSrK38IIK»UT 1 0 0 0 Acog: 

£ Aim^^^-r sr^iaot, TiBBitsr*-*-* 

[0 0 9 4] CuPc(2 0nm)/NPB(4 0nm)/NPB+0 . 5%DCJ 
TB ( 1 0 run) /NPB ( 2 nm) /s-DPVBi ( 3 0 nm) /Alq 3 ( 2 0 nm) 40 
/LiF(lnm)/Al 

mmm\2) #7*£«_bt::i 8 0 0 AoffS (HOv" 
— MSgtl 0 Q/D)"t?ITO««iS:?gfigL^. ^0±£& 
fcCuPc&K£^*LT*-/w&ASS:2 0 OAofJt 
BfJ*Ufc. &^T% MfflB*— /vaAJl«5±ffl5KHPBS:Jt 
Sit LT4 0 0 AO*— /u|fcaSJiSrJBj*bfc 0 

[0 0 9 5] ft^T\ miB*— /HfciS»OJi»^NPBi: 

twmzMzmnt uioo aoi i &ytm 

ZmrfLLfZo Z(Om. NPBO^fttt 9 8 . 5 f£ /U^ 
l^VO^ifil . 5ft%tfco/c 0 50 



[0 0 9 6] *t^-e. tWBflSl**«<D±»^NPBS:* 
LT 2 0 A0t«fi«^ y7ri Lfc*, 
r 0®^^ y77 JIO±«B*Cs-DPVBiSrK283K# L 
T3 0 0A©*2J8*i*MLfc, **L3S»b, mfism 
2»*JiO±»lCAlq3SrJlffi3ll#UT2 0 0A^l?fi 

[0 0 9 7] Sl&tt^ WfE«^»ii6«0±S5^LiFS: 
S^IfUl 0AOLlF«^ftAJi*:»*L,fcll, r 
c0LiF«^aA«O_h|fBtCAlS:SES^*bT 1 0 0 0 A 
OJ»S"CAl«3|i*:»j«i-6r4:^J:-DT, TfESit^ 

[0 0 9 8] CuPc(2 0nm)/NPB(4 0nm)/NPB+l . 5%Rub 
rene(l 0 nm) /NPB ( 2 nm) / s-DPVBi (3 0 nm)/Alq3(2 0 
nm)/LiF(lnm)/Al 

Ido^T, feJffi*W4Sr«|«b-CHl 2fc*M\ 11 1 2 
K«fc*Ui* CuPc^-^aAJBSrffifflLfcS'&dllfe^Jl 

(Jt««ll2)KtSfi*t*aL55it*b^8, DC 
JTBO^D^^U^S: K-^Jt LT{£/BLfc# 

[0 0 9 91 H3 (injs^j 11M12 (ommm^m 
ytm+icM-tz&ytx^* v^^-r Q mi 3«r#j«i- 

tUi, SIlSSftJB IdDCJTB Sr K— *^Lfcit*(j|»« 

tfit>t>*Z> a 

[0100] in 1 4 xuqg 1 5 te^KollJM us 
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[oioi] mi 4tw«tixfi, m^^wit^picioT 
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ioio5] ^mwic^^xmmmmm^m^^xwL. 

[0106] 

[Hi] -«©*««^-*3t*TF-«)#ifi*«WW»-*-*- 
0ffi-C&5„ 

[ii2] *mw<D-mmm\z.&z>mmn*?&%:m*<7>m 

[HI 3] *|g^<Dflfi.<D||JS0iJ^5*««^*^W 
[04] #«W<B*«m-4XtW*ttWC±oT«ifS 

£s#i±£^i-0®-ea>3o 

[1215] *«KO3liS«s|l-4S0 s Ji:^Jlc < to-rSijt 

[IU6] #3§§HW*tti04l -4&Tfit$$i&l\z£<?XMm 

[0 7] *^©||JS^J7-1 2lCioTM5S$^fc* 
[18] *«Wo*J6«7-9^J:ot:«jt$ixfc*« 



[0 9] m9itt&m<z>mmmi o-i 2{z£oxmm 

[010] &&m<DmM&}7- 1 2(^<toTM3fi$tt/c 
[011] *3PJ<£>5Hli0ij7-l 2{Cj;oTBgi££*l.fc 
[012] *:^H^cd^JS^!)1 3M1 4^5*««^ 

[013] ^wwniifi»ji awucsstiif 

[014] *^0^ro^i£0ijl 3R7J1 4\z£<3X9m& 
so ixfc*««^«3t*^-lcH-r5««E(0«6«SlE<t^±5» 

[01 5] *ftwe>nmmi 3&zfi 4\zi.^xmm& 
fritmmn.i-ftxm : ?\zM-rzm,ffi<D®mmt\zj:z& 
ft¥f&Rvmft®m(Dmt&^-tf' : 7 7X'h%„ 

11,21 

1 2, 2 2, 3 2 - TV — K 
13, 2 3, 3 3b-*-/Uigg 
1 4, 2 4, 2 4' . 3 4-"3§3tJf 
40 1 5, 2 5, 3 5 b ■■■W.TWi'&m 

1 6, 2 6, 3 6 —iJV— K 

2 7-«ffifKJ^<y7rJi 

3 3a yU&AJI 
3 5a -If-ftAi 
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